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Abstract: In tropical countries like India, there has been
an  increase in the prevalence of dermatophytosis among
adults and children over the last 6-7 years. This has been
associated with rampant abuse of irrational topical
corticosteroid, antifungal, antibacterial combination
creams and change in the etiological agent from
Trichophyton rubrum to T.mentagrophytes. Topical azoles,
allylamines, benzylamines, hydroxy pyridone, morpholine,
tolnaftate, Whitfield’s ointment and polyenes are the
various antifungals available to treat fungal infections.
Topical antifungals are seen as a big advantage in the
treatment of superficial mycoses like dermatophytosis,
pityriasis versicolor and candidiasis in the pediatric
population,especially in neonates and infants. High local
concentration, ease of application, negligible systemic
absorption and minimal adverse effects are the merits of
topical antifungals. Limited infections are treated with only
topical antifungals, while extensive lesions, presence of
comorbid conditions, immunosuppressive therapy and
infection of hair/nail warrant the use of topical antifungal
agent along with a systemic antifungal drug.
Topical imidazoles, allylamines, ciclopirox olamine and
amorolfine are the various options currently in vogue for
the treatment of dermatophytosis of skin and pityriasis
versicolor. Topical imidazoles and ciclopirox olamine are
effective in the treatment of mucocutaneous candidiasis.
Various antifungals available for the treatment of
onychomycosis are 5% amorolfine and 8% ciclopirox
olamine nail lacquers, with the newer options being
10% efinaconazole and 5% tavabarole solutions, which
are yet to be available in India. Counselling plays a pivotal
role in the management of dermatophytosis of glabrous
skin.
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Points to Remember

• Fungal infections in children could include
superficial mycoses to subcutaneous and
opportunistic invasive mycoses, wherein the
treatment may be topical or systemic antifungal drug
or a combination of both.

• Topical antifungal agents, are very useful
preparations in view of ease of application, high local
concentration, better bioavailability, minimal side
effects, negligible systemic absorption and drug –
drug interactions.

• “Rule of Two” in usage of topical antifungals means
it should be applied 2 cm beyond the margin of the
lesion twice a day for at least 2 weeks beyond clinical
resolution.

• In children with extensive lesions, hair/nail infection
or steroid modified / chronic / recurrent
dermatophytosis, combination of topical and
systemic antifungals are needed.

• Emollients could be applied immediately after bath,
after patting the skin dry and could be repeated if
there is dryness of skin. Topical antifungal drug
could be applied thirty minutes after emollient
application.

References

1. Janssen NAF, Bruggemann RJM, Reijers MH,
Henriet SSV, Oever JT, Ouirijin de Mast.
A Multidisciplinary Approach to Fungal Infections: One-
Year Experiences of a Center of Expertise in Mycology.
J Fungi 2020; 6(4):274.

2. McCarthy MW, Kalasauskas D, Petraitis V, Petraitiene,
Walsh TJ. Fungal Infections of the Central Nervous System
in Children. J Pediatr Inf Dis Soc 2017:6. e13.

3. Gandhi S, Patil S, Patil S, Badad A. Clinicoepidemiological
study of dermatophyte infections in pediatric age group
ata tertiary hospital in Karnataka. Indian J Pediatr Dermatol
2019; 20:52-56.

4. Dash M, Panda M, Patro N, Mohapatra M.
Sociodemographic profile and pattern of superficial
dermatophytic infections among pediatric population in a
tertiary care teaching hospital in Odisha. Indian J Pediatr
Dermatol 2017; 18:191-195.



Indian Journal of Practical Pediatrics 2021; 23(1):23

23

5. Nakusha D, Prakash K, Vishal P. Emerging Trends in
Topical Antifungal Therapy: A Review. Inventi Rapid:
NDDS, 2015(2): 1-5.

6. Rengasamy M, Shenoy MM,Dogra S, Asokan N,
Khurana A, Poojary S, et al.Indian association of
dermatologists, venereologists and leprologists (IADVL)
task force against recalcitranttinea (ITART) consensus on
the management ofglabrous tinea (INTACT). Indian
Dermatol Online J 2020; 4:502-519.

7. High WA, Fitzpatrick JE. Topical antifungal agents.
In: Goldsmith A, Katz SI, Gilchrist BA, Paller AS,
Leffel DJ, Wolff K, eds. Fitzpatrick’s dermatology in
General Medicine. 8th edn, vol 2. New York:
The McGrawHill Companies 2015; 26772684.

8. Verma S, Madhu R. The great Indian epidemic of
superficial dermatophytosis: An appraisal. Indian J
Dermatol 2017; 62:227-236.

9. David Rogers P, Krysan DK. Antifungal agents.
In: Brunton LL, Dandan RH, Knollmann BC, editors.
Goodman & Gilman’s The Pharmacological Basis of
Therapeutics. 13th ed. New York: Mc Graw-Hill; 2018;
pp1087-1104.

10. Fromtling RA. Overview of Medically Important
Antifungal Azole Derivatives. Clin Microbiol Rev 1988;
1(2):187-217.

11. Kadavakollu S, Stailey C, Kunapareddy CS, White S.
Clotrimazole as a Cancer Drug: A Short Review.
Med Chem (Los Angeles) 2014; 4(11): 722-724.

12. Philips RM, Rosen T. Topical antifungal agents.
In: Wolverton SE, editor. Comprehensive dermatologic
drug therapy. 3rd edn China: Elsevier Saunders; 2013;
pp460-472.

13. Barasch A, Griffin AV. Miconazole revisited. New evidence
of antifungal efficacy from laboratory and clinical trials.
Future Microbiol 2008; 3(3):265-269.

14. Steinhilber D, Jaschonek K, Knopse J, Morof O, Roth HJ.
Effects of novel antifungal azole derivatives on the
5-lipoxygenase and cyclooxygenase pathways. Drug Res
1990; 40:1260-1263.

15. Antifungals: Topicals Review. 2015. Available at https://
hhs.texas.gov/sites/default/files/documents/about-hhs/
communications-events/meetings-events/dur/101416-
4g.pdf

16. Cutsem JV, Gerven FV, Cauwenbergh G, Odds F,
Janssen PA. The antiinflammatory effects of ketoconazole.
A comparative study with hydrocortisone acetate in a model
using living and killed Staphylococcus aureus on the skin
of guinea-pigs. J Am Acad Dermatol 1991; 25(2 Pt 1):
257-261.

17. Muscardin L, Muscardin LM, Bonito L. The Use of
Bifonazole in the First 2 Years of Life. In: Hay RJ (eds)
Advances in Topical Antifungal Therapy. Springer, Berlin,
Heidelberg 1986; pp49-52.

18. Liebel F, Lyte P, Garay M, Babad J, Southall MD.
Antiinflammatory and anti-itch activity of sertaconazole
nitrate. Arch Dermatol Res 2006; 298:191-199.

19. Kaur S, Sur R, Liebel FT, Southall MD. Induction of
prostaglandin D2 through the p38 MAPK pathway is
responsible for the antipruritic activity of sertaconazole
nitrate. J Invest Dermatol 2010; 130: 2448-2456.

20. Rudramurthy SM, Shankarnarayan SA, Dogra S, Shaw D,
Mushtaq K, Paul RA, et al. Mutation in the squalene
epoxidase gene of Trichophyton interdigitale and
Trichophyton rubrum associated with allylamine resistance.
Antimicrob Agents Chemother 2018; 62:e02522-17.

21. Watanabe S, Kishida H, Okubo A. Efficacy and safety of
luliconazole 5% nail solution for the treatment of
onychomycosis: A multicentre, double-blind randomized
phase III study. J Dermatol 2017; 44:753-759.

22. Jones T, Tavakkolb A. Safety and Tolerability of
Luliconazole Solution 10-Percent in Patients with
Moderate to Severe Distal Subungual Onychomycosis.
Antimicrob Agents Chemother 2013; 57:2684-2689.

23. Sugiura K, Sugimoto N, Hosaka S, Nagashima MK,
Arakawa Y, Tatsumi Y, et al. The low keratin affinity of
Efinaconazole contributes to its nail penetration and
fungicidal activity in topical onychomycosis treatment.
Antimicrobial Agents and Chemotherapy 2014; 58(7):
3837-3842.

24. Gupta AK, Venkataraman M, Shear NH, Piguet V. Labeled
use of efinaconazole topical solution 10% in treating
onychomycosis in children and a review of the management
of pediatric onychomycosis. Dermatol. Ther 2020;
33(4).e13613.

25. Hill S, Thomas R, Smith SG, Finlay AY. An investigation
of the pharmacokinetics of topical terbinafine
(Lamisil®) 1% cream. The Br J Dermatol 1992;
127(4):396-400.

26. Lucio B, Arival BC, Candida LM, Bernardo G,
Gabriela L, Matos C et al. Open clinical study of the
efficacy and safety of terbinafine cream 1% in children
with tinea corporis and tinea cruris. Pediatr Infect J 1997;
16(6): 545-548.

27. Gupta Ak, Skinner RA. Ciclopirox for the treatment of
superficial fungal infections: a review. Int J Dermatol 2003;
42 Suppl. 1: 3-9.

28. Jue SG, Dawson GW, Brogden RN. Ciclopirox Olamine
1% Cream. A Preliminary Review of its Antimicrobial
Activity and Therapeutic Use. Drugs 1985; 29: 330-341.

29. Seidl HP, Jackel A, Muller J, Schaller M, Borellli C, Polak
A. Sporicidal effect of amorolfine and other antimycotics
used in thetherapy of fungal nail infections. Mycoses 2015;
58: 610-619.

30. Dina Coronado BS, Merchant T, Chanda S, Zane LT.
In Vitro Nail Penetration and Antifungal Activity of



Indian Journal of Practical Pediatrics 2021; 23(1):24

24

Tavaborole, a Boron-Based Pharmaceutical. J Drugs
Dermatol 2015; 14(6): 609-614.

31. El-Gohary M, van Zuuren EJ, Fedorowicz Z, Burgess H,
Doney L, Stuart B, et al. Topical antifungal treatments for
tinea cruris and tinea corporis. Cochrane Database Syst
Rev 2014 Aug 4; (8):CD009992.

32. James Q. Rosso D, Kimberly Cash RN. Topical
corticosteroid application and the structural and functional
integrity of the epidermal barrier. J Clin Aesthet Dermatol
2013; 6(11):20-27.


